Measures of health-related quality of life (HRQoL) are increasingly used as patient-reported outcome measures in routine health care. Research on determinants and correlates of HRQoL has, therefore, grown in importance. Earlier studies have generally been patient-based and few of them have examined differences between women and men. The aim of this study was to explore the relationship between psychological factors and physical, social, and mental dimensions of HRQoL, as measured by the Medical Outcome Study Short Form-36 Health Survey (SF-36), in a normal population and to see if observed relations were the same for women and men. Methods: Relations between scale scores for the eight scales of SF-36 and scale scores for Self-esteem, Sense of Coherence, Perceived Control, Depressed Mood (CES-D), and Cynicism were assessed through partial correlation and multiple linear regression analyses on a sample of 505 women and 502 men (aged 45-69 years), stratified for sex and adjusted for effects of age, presence of disease, back pain, lifestyle, and social support.
Introduction
Health-related quality of life (HRQoL) is a concept that attempts to measure those aspects of quality of life that are most directly associated with health, excluding (more indirect) factors such as work and the economy. Although no universally accepted definition of the term exists, most people seem to agree that HRQoL is a multidimensional, self-perceived concept, comprising, at the very least, dimensions of physical, social, and mental well-being and functional ability. Many instruments for measuring HRQoL have been developed over the years. These are either disease-specific or generic, with the latter allowing one to compare different patient groups. One of the most widely used generic instruments is the internationally validated Medical Outcome Study Short Form-36 Health Survey (SF-36). 1 The SF-36 and other measures of HRQoL are increasingly used for monitoring the health of populations, and as patientreported outcome measures (PROM) in clinical trials, and following medical treatments in routine health care. 2 Their use is often part of an explicit goal of focusing on health outcomes so that the needs of people may be served in a more holistic and patient-centered manner. Because these measurements will be used as a basis for decision-making on health policy and medical interventions, it is essential that we continually update and reevaluate what we are thereby measuring. This is even more important as scale scores of the SF-36 has been shown to be capable of predicting future mortality. [3] [4] [5] A considerable number of studies, most of them patientbased, have explored potential determinants and correlates of the SF-36 and other measures of HRQoL. Thus, the impact of sociodemographic factors such as socioeconomic status, ethnicity, marital status, and age on HRQoL is now well established. 6 Furthermore, the presence of disease has repeatedly been shown to be in an inverse relation with HRQoL 7-10 but has only been able to explain a part of the variance when used as an explanatory variable in multiple regression analyses. Medical symptoms such as pain are also known to affect HRQoL 11, 12 while firm conclusions regarding the bearing of lifestyle factors (ie, smoking, physical activity, etc) on HRQoL are still in dispute. [13] [14] [15] [16] [17] [18] Several types of psychosocial factors have been suggested as exerting influence on HRQoL. 6 Psychosocial factors may be divided into extrinsic (ie, social environment, social support) and intrinsic (ie, individual, psychological characteristics). The latter, in turn, can be subdivided into those resources that enhance health and factors associated with increased risk of disease (especially cardiovascular). Such risk factors include negative emotions (eg, anxiety and depression) and cognitions (eg, hopelessness and hostility); examples of resources are coping ability, Sense of Coherence (SOC), and Perceived Control over life. 6 Many patient-based studies have demonstrated that psychological factors are vital correlates of HRQoL, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] but there are fewer population studies. [29] [30] [31] Moreover, while earlier studies consistently point to differences in HRQoL levels between women and men, 6 most of the studies regarding determinants of HRQoL and effects of the psychological factors mentioned above have only adjusted for the effect of sex, and differences between women and men have not been further explored.
Thus, the aim of this study was to explore relations between psychological factors and physical, social, and mental dimensions of HRQoL, as measured by the SF-36, in a normal population and to assess whether observed relations were the same for women and men.
Methods subjects
Data were collected between October 2003 and May 2004, using random sampling (stratified according to the catchment areas of 10 different primary health care centres, sex and age at 5-year intervals) of the population in the county of Östergötland, Sweden. An invitation letter was sent by post while signing and returning a reply form stated informed consent. Participants were enrolled until the predetermined sample size of 500 women and 500 men between the ages 45 and 69 was obtained. This constituted the basis of the ongoing, prospective Life Conditions, Stress, and Health (LSH) study (see http://www.imh.liu.se/samhallsmedicin/ social medicin/lsh-studien?l=en&sc=true), with a response rate of 62.5%. The LSH study was designed to investigate whether the relationship between socioeconomic status and coronary heart disease (CHD) is mediated through biopsychosocial pathways. Because the primary outcome is CHD among participants free of CHD at baseline, the age group 45-69 years was chosen to optimize the number of outcomes after 5-year enrollment in the study. Exclusion criteria were severe physical or mental disease or difficulties in understanding the Swedish language, although exclusion for any of these factors never became necessary. The study sample was representative of the population in terms of educational attainment, immigrant status, and employment rates. Sociodemographic data of the study sample are given in Table 1 .
The Ethics Committee of Linköping University, Linköping, Sweden, approved the study.
Procedures
As part of the protocol of the LSH study, participants (in a fasting state) visited their primary health care centers where anthropometric and blood pressure measurements, in addition to blood, urine, and saliva samples, were obtained. All other data were self-reported by means of questionnaires. At the visit, information about the voluntariness of participating in the study was given verbally. In order to ensure standardization of the data collection, nurses collecting data at the 10 primary health care centers were trained together.
Measures Dependent variable
The Swedish standard version of SF-36 32 was used to measure HRQoL. This instrument consists of 36 items, of which 35 sF-36 and psychological factors are aggregated into 8 multi-item scales measuring Physical Functioning (PF), Role Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role Emotional (RE), and Mental Health (MH). Items were transformed and aggregated to yield scores from 0 to 100 for each scale, with a higher score indicating a better HRQoL. Factor analyses have shown that PF, RP, and BP constitute the more physically-oriented scales, whereas MH, RE, and SF are more psychosocially-oriented. 33 Two scales, GH and VT, have substantial features of both physical and psychosocial (although GH is usually referred to as a physically-oriented scale and VT as psychosocial).
independent variables
Presence of disease and back pain Data on the presence of physical disease were self-reported using a checklist. Participants were asked if they had ever been diagnosed by a physician with any of the following 12 medical conditions: myocardial infarction, angina pectoris, stroke, chronic obstructive pulmonary disease, cancer, asthma/allergy, dyspepsia/peptic ulcer, kidney disease, celiac disease, hypertension, hyperlipidemia, or diabetes mellitus. The presence of disease was then defined as at least one of the above medical conditions having been reported. In addition, the presence of musculoskeletal pain in the back of the neck or in the back (henceforth referred to only as back pain) was recorded.
Lifestyle factors
Smoking habits were categorized as either current smoker (at least 1 cigarette a day) or not. Alcohol consumption was assessed as either drinking $7/10 (women/men) standard glasses/week or less (one standard glass = 12 g of alcohol). Questions about alcohol consumption were part of a validated Food Frequency Questionnaire. 34 Physical activity was measured by questions about daily physical activity (4 levels) and planned physical exercise (5 levels). Responses were then combined into 4 activity levels: regularly active, occasionally active, seldom active, and inactive. 35 For analytical purposes, this measure was dichotomized as either regularly active or less than regularly active (ie, occasionally/seldom active or inactive). Body mass index (BMI) was used as a measure of weight control and categorized as #19, 20-25, 26-30, or $31. Weight and height used for calculating BMI were obtained during visits to the primary health care centers. Although to some extent BMI will measure the same aspects as physical activity, it has also been shown to contribute independently to HRQoL. 36 social support Social support in terms of the availability of social contacts in the wider social context (social integration) and of close social relationships (emotional support) was measured using validated abbreviated forms of two subscales: availability of social integration and availability of attachment both from the Interview Schedule for Social Interaction. 37 
Psychological factors
The questionnaire included the following five instruments representing psychological resources (higher scores favorable) and risk factors (with lower scores being favorable).
(1) Self-esteem 38 refers to a positive attitude towards oneself, while (2) SOC 39 reflects to what extent one feels one's own life to be comprehensible, manageable, and meaningful. (3) Perceived Control includes 11 statements adapted from the Whitehall II Study 40 and the New Barometer studies 41, 42 regarding perceived control over health and perceived control over life. (4) The Center for Epidemiologic Studies Depression scale (CES-D) 43 was developed in the 1970s to capture depressed moods in epidemiological studies. (5) Cynicism is one of six subscales from the Hostility Scale, 44 reflecting a generally negative view of humanity, that depicts others as unworthy, deceitful, and selfish. Psychometric characteristics of the five instruments are given in Table 2 .
statistical analysis
All analyses were carried out separately for women and men.
Univariate analyses include mean values (95% confidence interval, [CI] ) for the psychosocial instruments and the SF-36, and proportions for the variables regarding sociodemographic data, presence of disease, and lifestyle factors. Differences between women and men were assessed using the z-test, the Mann-Whitney U-test, or the χ 2 -test. Correlation analysis using Pearson partial coefficients adjusted for effect of age was carried out to examine the interrelationships between the five psychological instruments. Then, correlation analysis was performed to evaluate the interrelationships between the five psychological instruments and each of the scales of the SF-36 using Spearman and Pearson simple correlation coefficients, as well as Pearson partial coefficients (adjusted for effect of age, presence of disease, back pain, lifestyle, and social support). In order to test the significance of the differences between correlation coefficients in women vs men, the correlation coefficients were converted by means of a z-score using Fischer r-z transformation.
Multiple linear regression models were used to examine the contribution of the psychological instruments Self-esteem, SOC, Perceived Control, CES-D, and Cynicism, added en bloc, to the total explained variance (R 2 ) of each of the scales of the SF-36 (the dependent variable), beyond effect of age, presence of disease, back pain, lifestyle, and social support (which were entered, in this order, into the regression model in 5 sequential blocks). Psychological instruments were included en bloc (as the sixth, and last, block) because the intention was to explore the impact of psychology (as a concept) on HRQoL, not to separate the effects of the different instruments.
A significant difference was considered when P , 0.05. All tests were two-sided.
Results
Descriptive data regarding the sociodemographic characteristics of the study sample, the presence of disease and back pain, lifestyle, and social support, and scale scores of the SF-36 are given in Table 1 . Scale scores of the psychological instruments appear in Table 2 . Almost two-thirds of both women and men in the study sample reported at least 1 medical condition, whereas back pain occurred significantly more often among women than men (46% vs 37%). More men had BMI .25 (72% vs 55%) than women, and more men had high alcohol consumption (26% vs 8%) than women. Regarding the SF-36 and the psychosocial instruments, men generally scored more favorably than women, except with regard to Cynicism and Emotional Support, where women scored more favorably. For both the SF-36 and the psychosocial instruments, parametric and nonparametric tests gave similar results.
The five psychological instruments were low to moderately intercorrelated (Pearson product-moment partial 
ing for effect of age; data not shown in tables) and therefore do not seem to measure precisely the same aspects. However, any subsequent multicollinearity between the psychological instruments in the multiple regression analyses was not considered an issue in the present study because we were only interested in the total explained variance. To explore the relationship between psychology and HRQoL (SF-36), simple and partial (adjusting for effect of age, presence of disease, back pain, lifestyle, and social support) correlation analyses were performed. Most of the correlation coefficients between the psychological instruments and the scales of the SF-36 were significant. Differences between simple and partial correlation coefficients were small, mostly less than 0.05. The Pearson (parametric) and Spearman (nonparametric) simple correlation coefficients were very similar, with significant |r| = 0.11-0.69 and |r| = 0.10-0.66, respectively (simple correlation data not shown in tables).
Partial correlation coefficients are shown in Table 3 . Coefficients were generally lower for the physically-oriented SF-36 scales (PF, RP, BP, GH) than the psychosocially-oriented scales (MH, RE, SF, VT). An exception was seen for Cynicism, where correlations with the SF-36 were all nonsignificant, except for a weak correlation (r = −0.12, P = 0.03) to PF for men only. Of the five psychological instruments, CES-D generally displayed the highest correlation coefficients.
Except for Cynicism, findings were mainly similar for women and men, but women had significantly greater r values than men (P , 0.05) in the following correlations: Self-esteem-VT, Self-esteem-SF, Perceived Control-RE, SOC-RE, and CES-D-SF, ie, for psychosocially-oriented scales of SF-36 and predominantly role-functioning ones.
Finally, multiple linear regression analyses were performed in order to verify the impact of psychological factors on HRQoL, as measured by the SF-36 (see Table 4 ). For all scales of SF-36, the addition of the 5 psychological instruments en bloc into the regression model resulted in significant R 2 changes for both women and men (0.02-0.36 for women and 0.05-0.36 for men). Total R 2 ranged from 0.26 to 0.56 for women and from 0.17 to 0.47 for men. The lowest explained variance was seen for RP and the highest for MH; this was true for women and men alike. The regression analyses confirmed the results from the partial correlation analyses.
Discussion
In the present study of a normal, middle-aged population, correlation analyses revealed significant relationships between psychological factors and all scales of the HRQoL 
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Nilsson and Kristenson measure (SF-36). In the regression analyses, the impact of psychological factors on HRQoL (SF-36), beyond the effect of presence of disease and lifestyle, was evident. With few exceptions, these results were similar for women and men. Although a strong relationship between some of the psychological instruments and the mental dimensions of SF-36 was anticipated, the relation between the former and the physical and social dimensions (also noted in earlier studies, eg, Ben-Shlomo et al 26 ) suggests that how we perceive our physical and social functioning is not merely dependent on absolute functional ability but on both mood and confidence in ourselves as well.
In the analyses, all psychological instruments were significantly correlated to most scales of the SF-36, except for Cynicism, where a significant correlation was only seen for one scale, PF, and only in the case of men. Although the mean scale scores for Self-esteem, Perceived Control, and CES-D were all more unfavorable among women, men had a more unfavorable mean value for Cynicism, which agrees with earlier studies. 45 A stronger relationship between Cynicism and global self-rated health (the initial question in the SF-36) has been demonstrated for men, 45 and Cynicism has been found to be a risk factor for future CHD for both men 46 and women 47 (which is why Cynicism was included in the present study).
Although psychological factors seem to be important in the evaluation of HRQoL among both women and men, we found sex differences for two scales, SF and RE. Notably, both of these are role-oriented. SF measures "restrictions in social activities due to physical and mental health problems" and RE describes "restrictions in daily activities because of mental health problems". Both of these scales had stronger correlations to measures of "mood" (depression) and "confidence in oneself " (Self-esteem, SOC, and Perceived Control) among women, ie, psychological factors seem to be more important for their perceived social functioning for women compared with men. It has been suggested that women are more "inclusive" than men when making judgments about their global self-rated health; eg, women may have a greater propensity to take into account emotional distress unrelated to their physical well-being. 48 On the other hand, in a study investigating whether different factors explained global self-rated health in women and men in a normal population, Undén and Elofsson 49 found that women and men seemed to consider similar factors (including psychological ones, such as self-esteem and depression) when judging their self-rated health, although some sex differences were found in the strength of the relationships between psychological factors and self-rated health, in line with our results. Undén and Elofsson concluded that an individual's perspective is probably more important than a gender perspective when trying to improve self-rated health.
The third role-oriented scale, RP, represents restrictions experienced in daily activities due to the respondent's physical condition. This scale showed a large relative increase in explained variance with the addition of psychological factors, especially for men. It is known that psychological factors may lead to avoidance of physical activity, as in kinesiophobia and "fear of movement". 50 As physical activity is increasingly recognized as a method for both rehabilitation and prevention, and "fear of falling" has in fact been shown to be a key predictor for functional recovery after hip fracture surgery, 51 above findings may be of importance.
The comorbidity between pain and mental health problems, like depression, is a well-known fact among patients in pain clinics. 11 We found back pain to be a fairly common phenomenon, explaining the major part of the total variance in the BP scale. Correlation coefficients between psychological factors and the BP scale (which is a combination of the presence of pain and restrictions in daily life due to pain) were not very large; most probably because this study is based on a normal population and where there may be few individuals with considerable psychological factors influencing their pain.
Since our main interest was investigating the importance of intrinsic psychological factors, we only included extrinsic social factors, ie, social support (social integration and emotional support), in the analyses as controls. At first glance, one might find it curious that the social support instruments hardly explained any of the variance in the SF scale (especially in the case of men). However, while the SF scale measures to what extent people feel restricted in their social functioning due to a physical or mental condition (social role functioning), the social support instruments measure the availability of emotional support and social contacts. Thus, personal feelings of social constriction seem to be related more to the perception of one's own ability than actual access to social resources -at least in a population that is neither too old nor too disabled.
Vazquez et al 24 has conducted a similarly designed study as ours on hemodialysis patients, in which sociodemographic, clinical, and psychosocial variables (the latter comprising social support, depression, and anxiety) were measured. Lifestyle factors were not considered, and the study was adjusted for the effect of sex. The explained variance increased considerably after the addition of psychosocial variables, as in the case of our results. However, Vazquez et al noted an even greater impact of psychosocial factors on the physically-oriented scales than we did but a smaller effect on the psychosocial scales. For patients afflicted with severe diseases, psychosocial factors play a greater role in their expectations of physical performance, as compared with a normal population. Discrepancies of this sort are important to identify in order to reduce the possible bias of generalizing findings over populations with varying degrees of disability or disease.
Further research is needed to investigate if and how systematic psychosocial interventions, together with medical treatments, will improve patients' HRQoL. For example, patient education designed to enhance the coping abilities among patients with chronic illness and disease, and bearing in mind the possibility of comorbid depression among patients where the anticipated improvement in HRQoL did not occur.
Methodological considerations
Since this is a cross-sectional study, the direction of causality cannot be determined, but this was not the intention of our study; rather, we aimed at a content analysis to further illuminate the information gained from measures of HRQoL. However, the predictive values of these factors are also important, and since the main design of the LSH study is prospective, we intend to revisit this analysis and look at temporal associations when follow-up data are in place.
The study response rate was 62.5%. It might be suspected that people with lower HRQoL are underrepresented in the study compared with the overall population. For example, in the Whitehall II study of nonindustrial British civil servants, participants with lower baseline SF-36 scale scores or lower socioeconomic status were less likely to participate in followups. 52 In our case, the study sample was representative of the population as a whole in terms of educational attainment, immigrant status, and employment rates. Furthermore, all socioeconomic groups were represented in the study, as can be seen in Table 1 . Bias due to socioeconomic status is, therefore, unlikely. Moreover, even if the present study does contain a selection of people with higher HRQoL, it only strengthens our assumption that psychological factors are also of importance in a seemingly healthy population.
Data on the presence of disease were provided by selfreports, not medical records. However, using a checklist has been shown to be a successful way to increase the accuracy of reporting individual medical conditions. 53 Since we assessed the presence of physical disease on the basis of at least one self-reported condition from our checklist, the problem of recall bias and deliberate withholding of information is presumably small. The latter is primarily noted in the case of mental conditions, 53 and the former is most likely to be less of a problem: if one has a physical condition that affects one's HRQoL (ie, the kinds of diagnoses of interest in the present study), one is probably more likely to report it. The validity of self-reporting lifestyle factors remains a matter of contention. Regarding alcohol consumption, the relation between self-reports and blood alcohol concentrations found among patients of emergency department in 16 countries was investigated, and in that context, self-reports were determined to be a valid measure of alcohol consumption. 54 In our study, we have used parametric methods suitable for variables with continuous and normal distributions, although the SF-36 and the psychosocial instruments are known to produce data that have discrete, bounded, and often skewed distributions (although assumed to reflect an underlying continuous conception). However, nonparametric methods showed similar results for all bivariate tests, and linear relationships were further supported by the bivariate scatter diagrams (not shown). Moreover, it has been shown for the SF-36 that in larger studies (n . 100), multiple linear regression is fairly robust against violations of nonnormality, probably as a result of the central limit theorem. 55 Although, in one sense, ours was a large study, the number of participants (especially when one stratifies for sex) is not large enough to admit very complicated analyses. Thus, measures of socioeconomic status, eg, were not included. Cross-cultural differences in the relation between the SF-36 and the psychosocial factors also need to be considered.
The fact that total R 2 was as low as 20% for some scales of the SF-36 suggests that important explanatory factors are still missing from the analyses. For example, other than back pain, no measures of feeling ill, functional limitations, or other impairments were included, which may at least partially account for the fact that the RP scale had the least explained variance.
The number of analyses performed may lead to a risk of mass significance, such as in the significance tests for differences between women and men. In the present study, all sex differences found with respect to the correlation coefficients were in the same direction, ie, psychological factors were of more importance to women than men, and were found in roughly the same scales of the SF-36, regardless of the psychological factor tested. This implies that differences found are genuine. The general message seems to be that women and men are affected by the same range of psychological factors but may differ in the importance they tend to ascribe to them.
Conclusion
In this population-based study, psychological factors were significantly related to both the physical and social scales of SF-36, as well as the mental scales, for both women and men. These findings suggest that, in the case of both sexes, measures of HRQoL are not merely an assessment of absolute function but are also conditioned by the way people perceive their own ability. This is important to keep in mind when using HRQoL as PROM in routine health care, especially when the intention is to improve the health for those who score low. 
